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OBSERVATIONS 

A s  previously, observing time with the  61-inch NASA ref lect ing 
telescope at the  Catalina Station of the  Lunar and Planetary Laboratory 
was  scheduled regularly OM two or  three nights near t he  time of each 
new moon for astrometric observations of comets, minor planets, and 
sa t e l l i t e s .  
l o s t  because of bad weather. 

Part  of the  December time and two nights i n  January were 

Recovery observations (the first during the  current perihelion 
passage) were made of the  returning periodic comets Comas Sol6 (recovered 
October 27, magnitude 20.2) and Harrington-Abell (recovered November 23, 
magnitude 19.4; probable pre-recovery observation on October 27, magnitude 
20.5). Both comets were close t o  the  predicted positions. 

Special time was scheduled on December 21 and 22 fo r  op t ica l  tracking 
of the  Apollo 8 spacecraft on translunar o rb i t ,  and on January 8 and 9 
for special  observations jo in t ly  w i t h  A.M.J. Gehrels f o r  astrometric 
and photometric observations of the  close-approach asteroid (1620) 
Geographos. 

Observational s t a t i s t i c s  are as follows: 

Number of nights 13 
Number of plates  obtained 86 
Number of objects observed: 

Planetary s a t e l l i t e s  1 

Minor planets 9 
Periodic comets 4 

6 - Near-parabolic comets . -  
20 

--I 

Sa te l l i t e s  Minor Planets 

Saturn IX (1161) Thessalia 
. (Phoebe) (3.297) Quadea 

(1566) Icarus 
(1580) Betulia 
(1620) Geographos 
(1696) 1939 FF 
(1713) 1951 SC 

1947 NH 
1968 UA 

P/Comet s Parabolic Comets 

Perrine-Mrkos 1967n Ikeya- Seki 
Wornas sol$: 1968a Tago-Honda- 
*Harrington- Yamamoto 

Abell 1968b Whitaker-Thomas 
Reinrm'ch 2 1968~  Honda 

1968d Bally-Clayton 
1968f Wild 

*Recovery 



Observations of (1620) Geographos i n  December and January i n i t i a t e  
a ser ies  that  we ant ic ipate  extending f o r  about a year, t o  include the  
ra re  close approach of t h i s  minor planet t o  within 0.06 astronomical 
un i t s  of the  ear th  on August 27, 1969. 
and (1685) Toro a re  the  only earth-crossing minor planets fo r  which 
re l iab le  predictions of posit ion a re  possible. 
coincidence t h a t  the close approach of Geographos should follow so 
closely on the  heels of t h e  close approach of Icarus i n  1968, 
t i v e  work with D r .  A. M. J. Gehrels t o  obtain photopolarimetric observa- 
t ions i s  again i n  progress. 

(1566) Icarus, (1620) Geographos, 

It is  interest ing 
. 

Coopera- 

The Apollo 8 spacecraft was observed visual ly  and photographically 
i n  translunar o rb i t  on December 21/22 and 22/23 with the  NASA 61-inch 
telescope. The project w a s  undertaken i n  collaboration w i t h  D r .  G. P. 
Kuiper and M r .  John Fountain at the suggestion of ,  and w i t h  posit ional 
data supplied by, D r .  Harold Liemohn of the  Boeing Scient i f ic  Research 
Laboratories. About 35 exposures were obtained each night, some a t  
s i d e r e d  r a t e ,  and some with the telescope motions preset  t o  compensate 
fo r  the  motion of t he  spacecraft. 
t o  t h i s  report. 

A representative p r i n t  i s  attached 

A s  an aid t o  observers a t  a few other ins t i tu t ions ,  we have fo r  
some time dis t r ibuted copies of our moving object observing l i s t  for 
each new-moon observing run. The l i s t  i s  compiled as the  basis  f o r  
planning of our own observations. Included i n  sequence through the 
night a re  a l l  comets f o r  which current ephemerides a re  available, as 
well as special  minor planets selected on the basis of unusual i n t e re s t  
coupled with faintness o r  other character is t ic  t h a t  makes them d i f f i c u l t  
f o r  other observers. The major planets a re  included f o r  t h e i r  i n t r in s i c  
interest5to those with whom we compete for  telescope time and t o  keep 
t rack of s a t e l l i t e  observing se'asons as well as sources of spurious 
"ghost" comets. 
t o  t h i s  report. It shows eleven comets potent ia l ly  under current 
observation, only one of them brighter than 16th magnitude. 
t he  Tokyo Observatory and a t  the Lunar and Planetary Laboratory are 
comets f a in t e r  than 16th magnitude observed regularly. 

A copy of the  l i s t  f o r  February 18, 1969, i s  attached 

Only at 

MEASUREMENT AND REDUCTION OF ASTROmTRIC OBSERVATIONS 

Measurement of photographic p la tes  and reduction of accurate positions 
have proceeded i n  pa ra l l e l  with the  observational work, as previously, -_ 
with the  continued assistance of Mrs. Barbara Schreur, 

S t a t i s t i c s  for  t he  report  period: 

Plates measured 78 
Plates reduced 89 
(Plates with insuf f ic ien t  ref .  stars 7) 
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M r .  Arthur Clements, a graduate student i n  astronomy, joined the  
project on September 1, 1968. 
f o r  the CDC 6400 Computer of the  University's Plwnerical Analysis Labora- 
to ry  fo r  reduction of secondary reference star positions from f i e l d  
plates  taken w i t h  any astrographic telescope. 
procedure, described i n  t h e  previous report ,  i s  necessary when 
insuff ic ient  reference s t a r s  a r e  available from the  Astrographic 
Catalogue within the  l imited f i e l d  of large ref lect ing telescopes. 
The program can also be used i n  an abbreviated form for reduction of 
t he  posit ion of a s ingle  object d i rec t ly  from wide-field astrographic 
plates ,  
engaged i n  observations of comets and minor planets with small inst ru-  
ments. The f i e l d  of view i s  invariably extensive enough t o  include a 
suff ic ient  number of stars f o r  which r igh t  ascensions and declinations 
of high qual i ty  can be taken d i rec t ly  from zone catalogs o r  from the  
Smithsonian Star Catalog. 

He has writ ten and tes ted  the program 

This two-step reduction 

This i s  the  usual reduction problem at most observatories 

Results of posit ion determinations, as previously, have been made 
available through the  I.A.U. Central Telegram Ehreau v i a  the Circulars 
whenever they would be immediately useful. 
positions of t he  newly-discovered comets 1968 e, Honda, and 1968 d, 
Bally-Clayton, as w e l l  as with the  recovery annougcements of P/Cofiias 
Sold and P/Harrington-Abell. 

This was the case with early 

ASTROPHYSICAL PROBLEG OF COmTS 

As previously, graduate students have participated i n  astrophysical 
investigations of comets as a par t  of special  problems work. 
Clements and Lyn Doosc have made a spectrophotometric analysis of two 
calibrated,  but previously unmeasured, low-dispersion spectra of Cornet 
Abell, 1953 g, which 1 obtained in May 1954 with a prism spectrograph 
attached t o  the  36-inch re f rac tor  of t h e  Lick Observatory. I n  addition 
t o  a well-defined narrow ta i l ,  the comet had a second short, broad t a i l  
a t  a considerable angle t o  the first. The continuum was strong, with 
superposed normal emission bands of the coma. 

Arthur 

It had been hoped when Clements and Doose undertook a problem in 
cometary spectra t h a t  it would be possible t o  obtain new observational 
naterial a t  the  perihelion opposition of P/Perrine-Hrkos ear ly  in 
November 1968. That comet, though expected t o  brighten possibly t o  
magnitude 11, eluded d l  e f fo r t s  at  recovery u n t i l  t h e  48-inch Palomar 
Schmidt w a s  brought t o  bear on the  problem by G, A. Tammann l a t e - i n  
November. 
far from the  calculated posTtion, According t o  some reports  it did 
brighten t o  t o t a l  magnitude 12 b r i e f l y  i n  December, but, there  was no 
opportunity f o r  us t o  obtain e i the r  photoelectric o r  spectrographic 
observations. 
comets ever become bright  enough f o r  physical observations, 

At recovery the cornet was of magnitude 15 to  16, and unexpectedly 

This was especially unfortunate, since so f e w  short-period 
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Charles Snel l  has concluded h i s  research paper f o r  h i s  M.S, degree 
cQncerned with a study of observational evidence regarding 1?disappsarislg" 

H i s  principal conclusions include these: 
Near-parabolic and short-periodic comets show comparable 
frequencies of ac t iv i ty  re la ted to fading and disruption. 
There seems to be no s ignif icant ly  greater  f r a g i l i t y  of 
coinets ident i f ied through dynamic& character is t ics  as tlnew.ll 

Near-parabolic comets on the average are brighter a f t e r  peri- 
helion passage than before, by an amount of the order of 
one magnitude. 

A fading of.about one magnitude as a consequence of the f b s t  
perihelion passage would be enough t o  cause the observation& 
disappearance of enough comets, on the assumption of or igin 
in the Oort cloud, t o  be consistent with the observed d i s t r i -  
bution of l/a. 

There is no d i rec t  evidence f o r  such fading. 

Early in December I spent a f u l l  day w i t h  Drs, Bertram Dorm and 
JUrgen Rahe a t  Goddard Spa-ce Fl ight  Center reviewing material fo r  
Par t  I of the Atlas of Cometary Form: Structures Sear the  Nucleus. 
I n  addition to introductory text; and reference material, about 100 
pages of drawings and photographs have been arrange'd t o  i l l u s t r a t e  ion 
s t ructures  in the v i c in i ty  of the nucleus. 
observational effects are also i l lus t ra ted .  
during January, and graphic art work is  now i n  progress. 
t h a t  material. w i l l  be ready for t h e  press during the spring. 
has  been working with D r ,  Jocelyn G i l l ,  NASA Headquarters, regarding 
publication, which is to be sponsored by NASA. 

Various instrumental and 
Edi tor ia l  work was finished 

It is  anticipated 
D r .  Donn 

SCR4IDT TELESCOPE 

While i n  Austin, Texas, in December for t h e  meeting of the  American 
Astronon;ical Society, I conferred with Messrs, W e  L, Richards aid Jack 
Guyer of Astro Wechanics, Inc., regarding design of the proposed new 
yoke mounting for the Schmidt telescope. Although funding delays have 
not been en t i r e ly  resolved, the s i tua t ion  fo r  early resolution now seems 
promi sing. 



The three trails--a steady one in the center, an interrupted 
one to one side, and a weak one to the other side--presumably 
correspond to the command-service module, the Saturn booster, 
md panels of the service-lunar module adapter. 
flashes with a period of a few seconds were observed visually. 

Cycles of 
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MOVING OBJECT OBSE 

1969 February 18 

Venus 
Wild 
Saturn 
Soulie' Object 
P/Harr in& on- Ab ell 
Ikeya- Seki 
Thomas 
Geographos 
P/Perrine-Mrkos 
P/Reinmuth 2 
Ivar 

Anchi s es 
Troilus 
Pluto 
Uranus 
Jupi te r  
J V I 1 1  
J I X  
J X  
J X I  
J X I 1  
PISchw. -Wach. 1 
P/Ashbrook- Jackson 

Mars 
P/Schw. -Wach. 2 
Beptune 
Honda 
Bally-Clayton 
Tor0 
Mercury 

o *46 
1 11 
1 24 
2 00 
3 40 
4 10 
5 03 
5 43 
6 01 
6 50 
7 59 
8 56 
9 01 
9 29 

12 05 
12 13 
12 20 

13 46 
14 37 
14 56 
15  38 
15  46 
15 47 
18 15 
18 48 
19 09 
20 21 

+ 8.3 
+ 9.2 
+- 6.3 
+ 7.5 
+ 2.8 
-1-25.4 
+76.8 
+38.8 - 2.3 
+23.6 
+19.8 

+56.8 
+16.9 - 0.6 - 0.5 

-25.5 
+12.3 

19.6+ 

17.2 
19.0 
18.2 

16.7 
19.5 

20-22 
17.5 
16.0 
17.5 
16.8 

-20.8 , 

-22.5 21+ 
-19.8 18.2 
-18.2 
-15.8 17.7+ 
-18.2 
-19.4 12.8 
+61.6 18-0 
-24.0 19.8 
-18.5 
I 

Dec, 23 

sg. Dec. 22 
Dec. 23 (poor) 
Nov. 23 

Jan. 8 
Dec. 23 
nf. oct. 28 

Dec. 23 
AM = +0:2 ? 
AM = 0' (Marsden) 


